Distribution and kinetics of glucose in rats analyzed by noncompartmental and compartmental analysis.
The steady-state kinetics and distribution of glucose were assessed using noncompartmental and various two-compartment models in rats that were infused with insulin (+/- euglycemic clamping), methylprednisolone (MP), or phlorizin (PHL) as well as rats injected with protamine-zinc-insulin (PZI) or rendered diabetic. Decreases in clearance of glucose (PCR) were greatest with insulin infusion, followed by PHL, MP, and PZI treatments. PCR decreased in diabetes to 25% of normal. With hyperinsulinemia and euglycemia, turnover rates were 1.18 times the rate of glucose infusion. In normal rats the ratio of the contents of the two compartments was 0.6-0.8 (depending on the model). Significant increases, of between 2.8 and 5.2, were observed with insulin infusion and between 0.8 and 1.8 with PHL, again depending on the model. Because PHL-induced changes in PCR are renal, these data suggest that variations in glucose distribution depend on changes in PCR as well as insulin. The intercompartmental rate constant decreased, and the noncompartmental volume of distribution increased to reflect the above changes. In non-steady-state studies, glucose release increased in response to insulin but not to PHL in contrast to other species.